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(57) Abstract: 

FiELD: communication equipment. 
SUBSTANCE: during transmission method 
involves production of mixed combination of 
binary characteis in each subsequent group, 
i.e, each subsequent group of binary 
characters contains set of aii characters of 
sequential information packet, but in 
different combinations. Each character keeps 
its position in time interval of information 
serial-parallel packet of binary characters. 
Recombination of binary characters in 
information serial-parallel packet 

corresponds to recombination of binary 
characters In serial-parallel packet of 
orthogonal codes. After operations of 
addition, extension and modulation 
subsequent groups of extended binary 
characters contain equal set of binary 
characters of input information packet. Said 
subsequent groups are transmitted through 
distributed transmission channels. Thus, 
different distributed transmission channels 
output different combinations of same 
information flow of binary characters. This 
results in possibility to keep information 
even if signal drops simultaneously in all 
distributed channels except one, since each 
distributed channel canies complete image 
of information flow. During reception method 
involves recombination of serial-parallel 



combination of binary characters of 
information serial-p>arallel packet during 
transmission. Space distribution of 
information flow, which is transmitted 
through distributed channels with 
independent delays causes significant 
decrease in probability of errors without 
alteration of signal-to-noise ratio at input 
of receiver. EFFECT: increased stability to 
noise, increased capacity of communication 
system. 8 dwg 




^ parallel groups, thus reversing 




RU 2 145 152 

(51) MRK^ H 04 B 7/216 



CI 



0^) onHCAHME HaOBPETEHM^ K nATEHTY POCCMI^CKOi^ OEflEPAU MM 



O 



(21), (22)3aBBKa: 98118423/09 , 08.10.1998 

(24) flara Hanajia fleflcTBMB nareHTa: 08.10.1998 

(46) flara nyernKauMMi 27.01.2000 

(56) CcbirKu: CDMA 200 SYSTEM DESCRIPTION. 
TELECOMMUNICATIONS INDUSTRY 
ASSOCIATTION (TIA). v.16. 08.04.98. 
p.150-151. US 5289499 A. 22.02.94. US 
52951 35 A, 15.03.94. US 5103459 A. 07.04.92. 
US 5703580 A, 30.12.97. 

(98) Aflpec Ann nepenncKM: 

394062, BopoHex, yji.ByjibBap (fecniBanbHblii, 8. 
(t>ypcoBoii B.A. 



(71) SaflBMTerb; 

rapMOHOB AjioKcaHAp BacmjibesHH, 
KapnMTCKMM IOpmB E 



(73) nareHTooejigflaTenb: 
fapMOHOB AneKcaH;v> B 
KapnMTCKMR IOphH EsreHbeBMH 
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(57) Pecfiepar: npocTpaHCTBGHHo-pasHeceHHbie KaHanw 

B cMcreMe paflnooBaan Ha nepeflaiomed nepeAann nflyr pasHbie KOMBuHamin OAHoro n 

cTopoHe nojiynawT CMeiuaHHyio KOMenHaunKj toto jkb nH4)opMa^MOHH(xo noroKa ABOMHHbix 

■"■ cMMBOjioB. B peaynbTare, p.a)KS Korflp te-aa 

saMMpaHvin cMman nponaAaer bo Bcex 
npocrpaHCTBeHHo-pasHeceHHbix icaHanax. KpoMe 
oAHoro, He npoMcxoAMT norepM MHCtjopMai^Mii, 
nocKOJibKy Mepea KajKHbiR 

npocrpaHCTBeHHo-pasHeceHHuCt itaHaji 
MHCpopMai^MOHHun noTOK nepeA?eTcn 
nonHocTbK). Ha npMeMHoB cropoHe 
ocyi^ecTBTWioT nepecraHOBKy b napanjienbHbix 
rpynnax nocneflOBarejibHO-napannenbHoro 
naxera iftKjKpmiMeHTOB KoppejinmiM. oOpaiHyio 
nepecraHOBxe ABOMMHboc cmmbojiob 

MH4)OpMai4MOHHOro 

nacnoAPBarejibHo-napa/uienbHoro naiera Ha 
nepe^ioutei^ cropoHe. PaaneceHHoe 
oGb^HeHMe MHCtxjpMaL^MOHHoro noTOKa, 
nepen^HHoro qepea 

npocrpaHCTBeHHo-pasHeceHHbie Kananbt o 



nocneflOBare/ibHoR rpynne, re. KajKflafi 
nocneflOBaie/ibHaH rpynna ABOM^nbix cuMBonoB 
coAepxoiT Ha6op Bcex cmmboxiob 
nocneflpsaTenbHoro MH0opMai<MOHHoro naKera, 
HO B paanMHHbK muSmauyim. npvi stom 
Kstm^l^ cMMBon caxpaHnei cbok) BpeMenHyn 
no3Hi4Mio Ha MHTepaane flnwrenbHOOTM 
MH(t>opMai4MOHHaro 

nocneaoaaTenbHo-napannen bHoro naKeia 

ABOHHHblX CMMBOnOB. CoOTBeTCTBeHHO 
nepeCTaHOBKB ABOMMHblX CMMBOJIOB 

HH(tx)pMauviaHHoro 

nocjieaoBaTenbHo-napamenbHoro naKeia 
ocyi^eoTBnBKJT nepeciaHOBKy abommhux 
cMMBOnoB B nocn^osaienbHO-napannenbHOM 
naKere opToroHajibHbix kqaob. nocne onepai^iin 
cyMMMpoBaHkin, paciiJMpeHMn h Mo^nnUMM 
nocreAOBarejibHbie rpynnw pacLUnpeHHbix 

flBOMMHblX CMMBOnOB, KaWHPJl M3 KOTOpblX 
COflepjKMT OflMHaKOBbitt HaGop ABOMMHblX 

CMMBOTIOB BXOAHOrO ^1H4xJpMa^^lOHHoro noTOKa. 
QflHOBpeMeHHo BO BpeMSHM nepeinaioT nepes 
npocipsHCTBeHHo-pasHeceHHbie KBHaiibi 
nepefl3HM. TaioiM oBpaaoM. nepea pasHwe 



o6pa30M sHaHMTenbHo yMenbUJMTb BepoflTHOcrb 
oium6km npiA npMeiMe MHCfsopMai^HM 6e3 
yaenMHeHMn OTHomeHMn oirHan/ujyM na BXOAe 
npkieMHMKa. nofiyHeHHuPI BbiMrpbiiii b 
noMexoycroBHUBOCTM npMBQAMT k yBeiiMMeHwo 

BMNCXJTVI CMCIeMbl CBflSM. 9 W}. 



HaoCpeTeHne othoomtca k o6;iac™ 
paflMOTexHMKn, B MacTHOOTM K onoooBaM 
pasHeceHHoC^ nepeAa^M-npneMa ckirHana b 
coTOBbix CMcreuax paAMOCBsiaM c koaobum 
paaaenemeu KaHaxioe (CDMA). 

flnfl npoTMBOfleHcTBMJi BbicrpbiM 
saMMpaHki^M, KOTopbie npvicyiMki CMcreMaM 
coTOBO(^ paAM0CBfl3M, Ha OasoBbix CTaHU,mx 
TaKMX CMCTeM npMMeHfllOT npocTpaHCTBeHHoe 
pasHeceHne npn npnewe curHana aa cner asyx 
win 6onee pasHeceHHbix b npocrpaHCTse 
aHTeHH. CMmajibi, npuHsiTbie c flanera 
pasHeceHHbix aHTeHH, saui/ipaioT HesaBMCMMo m 

XDM6MHMpyiOTCJ1 B COOTBeTCTBMM C Bbl6paHHblM 
CnOC060M KOMSVIHMpOBaHMfl (aBT0Bbl60p, 

cyMMnpoaaHMe c paBHUMM BecaMM, 
KorepeHTHoe cyMMMpoeaHMe, 
MaKCMMM3iipyiou(ee oTHomeHMe oirHan/myM m 
T^. [1, y. K. HranKC. Cenab c nooBimKHbiMM 
o6beicraMvi B AManasone CBM, M.: Cansb, 1979, 
c. 303]). npMMeHBHVie Gnoco6oB pasHeceHHoro 
npMeua b lOHaxie cbasm c saMMpaHMflMii 
nosBonner SHanviTenbHO yjiyHiUMTb 
noMexoycToi^Hi^BOCTb censM. [2, William C.Y. 
Lee. Mobile Cellular Teleoommunioations. 
McGraw-Hill, Inc. 1995, p. 215. B. C. K). JIm. 
IVIoCMnbHafl coToBaif csnsb. 1995 r., crp. 215]. 

Ha noABMJKHon craHi4MM, iok npaBMXio, 
HeB03M0)KeH npocTpaHCTBeHHo-pasHsceHHbii^ 
npnew nHCfrapwamiM. nosTowy aaflana 
yjiyMiueHMfl noMexoycToHHMBOCTM npnewa Ha 
noABMiKHoR cTaHU»iM B KaHafis c saukipaHM^MM 
^BJiflercfl aKTyanbHoC^. \A3 npkinqkina 
BsakiMHocTM cneAyer raKoe cboActbo Kanana 
paonpocTpaHeHun: eoxin CMmajibi, npMHfiTbie Ha 
AaJieKO pa3Hec8HHbie aHienHbi, aaukipaioT 
HeaaBMCkiMO, to nepeAannbie c stmx iKe aHTenn 
OMFHanbi B TOHKe npMewa TO>Ke 6yflyT aaMnpaTb 
HesaBkicMMO. yicaaaHHoe CBOdcrBo Kanana 
pacnpocTpaneHkin a npMHqvine uokho 
Mononb30BaTb pf\s\ opraHMsaMUM paaneceHHoro 
npneMa na noABM>KHofl cTani^nn. OAHara 
nepeflana MHCfopMai^nM ao nooneAHero 
BpeueHM Be/iacb TOJibKO c OAHot^ m aHTenn, 
nocKO/ibKy He Cuno M3BecTH0 cnoooCa 
nepeAaHH kiHcf)opMaL|kiki 6onee hom nepes OAHy 
aHTOHHy, npn kotopom curHa/ibi, nepeAaHHue o 
pasHbix aHTeHH. npM npkieMe He cosAaBaiiM 6bi 
OMHbHbix noMex Apyr Apyry. 

kIsBecTHO TexHUHecKoe peujeHine [3, naTeni 
ClilA N 5,109,390 "HpMeMHMK pasHeceHMSi b 
coTOBbix CMCTeuax cansM CDMA", <pvir. 3 
MHK 5 H 04 L 27/30]. 

Cnocoe npMeMa-nepeiqaHM CMmana no STouy 
TexHMHecKOMy pemeHviio saioiioHaeTcsi b 
cneAyioiMeM. klHc^pMai^MOHHbid noTOK Ha 
nepeAaioinen cTopone MQAynMpyioT m nepoAaioT 
Hepes oA^H npocTpaHCTBeHHo-pasHeceHHuCI 
Kanaji. Ha npneMHoCt CTopoHe BXOAHon CMman 
AeMqqy/iMpyioT, BoccTaHaBJiMBan MCXQAHUfl 

t1H4)OpMaL(klOHHbjf4 nOTOK. 

HeAocTaTKOM 3Toro cnocoCa flanneTCH to, 

HTO HHCf)0pMaLiM0HHblt1 flOTOK nepeflaiOT TOJlbXO 

Hepea oflviH npocrpaHCTBeHHo-pasHeceHHbiR 
Kanaji. Ha-sa cnynailHbix saMMpaHuB curnana b 
KaHajie cb^sm b HeKOTopbie MOMeHTbi BpeueHki 
CMmaji B TOHKe npneMa moxbt 6biTb CM/ibHWM, a 

B HeKOTOpbie MOMBHTbl BpeweHM MO^CT 

nponaflaTb. B peaynbTaTe, b cpeAHew, npnew 
aaiMMpaioi^ero cvirnana xapaiaepkisyeTcn 

BblCOKOfl BepOflTHOCTbK) OUJUSkH. CHM^KBHUe 

BepofiTHOCTM oujuGkh TpeCyeT wep no 
yBe;iMHeHnio oTHOiueHMn curHan/uiyM npn 
npneMe n npuBQAUT k yMeHbiueHnio eMKocru 
CMcreubi CBRSki. 



B HacTosiiMee apeun c u,enb\o yBeJikmeHkin 
eMKOCTM npjiMoro Kanana cotoboPI cucTeMbi 
paAM0CBfi3H c KOAOBbiM pasAejieHneM KanajiOB 
paspaSaTbiBaioTcn paajiMHHbie cnocoeu 
pa3HeoeHHOfl nepeAaHH-npnewa curnajia, npn 
KOTopbix nepeAa^a c 6a30BO(4 CTaHL(Mki na 
noABMJKHyio craHmiio eeAeTcsi 4epe3 ace 
MMewinnecfl aHTeHHbi eaaoBod CTannMH. 

CpeAM nepcneKTtiBHbix cnoco^OB 
pa3HeceHHon nepeAa^ti-nptieMa ckirnajia 
cneAyeT BWAennTb cnoco6bi opToroHanbHoCl 
pasHeceHHoi^ nepeflavn-npneMa. 

HakiSonee SjikUKkiM TexHHHecKkiM pemeHkieu 
K saflBnasMOMy cnocoBy flsnfieTCfl cnoco6 
opToroHanbHoC^ pasHeceHHoC^ nepe^a^M cMfHana 
a CMCTeue c koaobum pa3Ae;ieHi<ieM KaHanoB. 
onMcaHHbii) b npoeiae CTanAapra Ann ooTOBbix 
CMCTeM c KDAOBbiM pasAeneHneM KanafioB 
CDMA-2000, paspaOoTaHHbiH m 

onyeiiMKOBaHHbin AcooL(HaL(Men 
npoMbiiiuieHHOCTM OBsm CIJJA 8 anpenn 1998 
r, crp. 150-151 [4, CDMA 2000 System 
Description, V0.16/8nApr-gB. 
Telecommunications Industry Association (TiA)]. 

CnOOOg B OCXJTBeTCTBMM C 9TMM TeXHMHeOKMM 

pemeHMeM saioiiOHaeTCfl b cxienyiouteM. 

nepsAaBaeMue cMrHanbi npnubix KananoB 
Ann OAHoro h Toro Jtce nonbaoBaTenfi pasSMsaioT 
Ha ABa v\rw Gonee noAnoTOKa pa3Hbix Aannbix 
(TO ecTb B Ka>KA0M M3 noAnoTOKOB coAep)KaTCfl 
pa3Hbie AaHHbie). 3th noAnoTOKM Aannbix 
nepeflaiOT nepea abb nnii 6onee aHTsHHW nocjie 
Toro, KaK OHM pacaiHpsiioTcsi paanMHHbiMM 
KOAawH yojiLua, opToronanbHbiMM flpyr c ApyoM 
Ann Ka>KAoro Kana/ia nepeAanki (T.e. ppn Ka>KAoI^ 

aHTeHHbi CBOM OpTOrOHa/lbHbie KOAbi). Ha 

pacujMpeHHbie noc;i6flOBaTenbHocTM 
naKnaAbiBaioTCfl xBaApaTypnue 
nceBAOcnyHaCfHbie nocneAOBaTenbHocTM, 
KOTopwe flsnnioTCfl OAHHaKOBbiMM Ann Boex 
nojibaoBareneCl b oahom oeKTope. Ohm MoryT 

CblTb npOMOAyJHMpOBaHbl B SaBMCMMOCTM OT 

McnonHeHMfl cMCTewN. TaKMM oSpasoM 
opToronanbHOCTb coxpaHneTcn Mexpsf pfiyun m 

COXiee BblXQAHbIMM nOTOKaUM. 

Cnoooe-npaTOTMn paspaCaTbisancn c i^enbio 
yueHbujeHMsi seponTHocTM aiijM6KM npin 
nepeflane-npMeue iiH(|)opMaL|MM. PaccMOTpMM 
sa CHBT Mere sio APcriwaeTCfl. 

klH4)QpMaiAM0HHbin nOTOK KaK B 

cnocoee-ananore, rax m b cnocoGe-nporoTMne 
npsACTaBJineT coeoH nocneaoBaTejibnocib 
saKQAMpoBaHHbix KaAPOB viHCt)opMai4Mvi pasHod 
AnMHbi. KaxAblii Kaap MHcfxspMaL^MVi b 
cnooo6e-npoTOTMne pa36nBaioT na noflnoTOKH m 
nepeAaiOT nepes Boe 

npocTpaHCTBeHHo-paaneceHHbie KananN. 
CmyamiM, KorAa cMrnaji nponaflaeT 
OAHOBpeMenno opasy bo Bcex npooTpaHCTBenHO 
pa3HeceHHbix KawaJiax ManoBepoflTHu. HooTOMy 
HacTb KaApa BcerAa npMHMMasTcn. 

HH(})opMal<MOHHafl M36blTOHnOCTb, BBeASHHafl B 

KaAP npM KQAHpoBaHviM, nosBonneT b kbkoS^to 
Mepe BoccTanaB/iMBaTb noTepfiHHyio nacTb 

MH(}30pMaLlMl1 B KOAPe. 3a CHBT 3Toro 

BeposiTHOCTb 0UJM6KM npM npHBwe nonynaeTOH 
MeHbuje. HSM B cnocoBe-aHanore. OAHaKO 
HeAOCTBTOK crooo6a-aHa/iora b eoJibUjeH Mepe 
coxpanaeTcfl m b cnoco6e-npoTOTMne. B 
cnocxsee-npoTOTune 3tot neADcraTOK 
oeycnoanen Tew, hto Ka^AMW abowhuB 

CMMBO/1, BXOASIU^Vli^ BO BXOAHOE^ 

WH(t)opMaLiMOHHbiEt noTOK, TepeAaiOT TonbKO 
>iepe3 om» npocrpaHCTBeHHO-pasHeceHHbiR 
xaHan. no3TOMy BepostTnocTb nponaAanMn 
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MHCtJopwamiM (MacTM Kaflpa) eenMKa, a 
cnoco6HOCTb BoccraHOBneHMfi Kaflpa no ero 
4acTM orpaHMHeHa. B peayjibTare BeponTHocTb 
oujuOkm npn npnewie b onocxsee-npoTOTune 
ocTaercf) flocTaroHHO BucxsKod. CHM>KeHHe 
BepofiTHOOTM oujuCkvi TpeOyeT yBenn^eHMfl 
qjeflHero OTHomeHUfl cMrHan/myw Ha Bxofle 
npneMHMKa, hto osHanaeT yMeHbaieHMe eMKocTH 
npRMoro KaHajia CMcreMU cbrsm. 

no3TOMy saflana, Ha pemenMe KOTopoCf 
HanpaaneH saRBnneMbiR onooo6, - aro 
noBbimeHne AocTOBepHOCTn nepeflaHU 
MHcpopMaL|Mki M yBeriMHeHMe eMKocTki npnMoro 
KaHana nepeflann curnajia b ootoboA CMcreMe 
paflMocBflsM c KcinoBbiM pasiaeneHMeM KSHanoB. 

3Ta aansHa AOCTHraercn sa cmct tofo, hto 
B cnoooe oproroHaiibHon pasHeceHHoPi 
nepeaaHM-npMeua cMmema b cotoboH CMcreMe 
CBn3M c KDfloBbiM pasfleneHHeM KaHanoB, 
saKniosaiou^eMcn b tom, mto na nepeoaioii^en 
CTopone KajKflpMy kiHetopMai^MOHHOiuy noToxy 
ABOMHHbix cMMBonoB Ka>K/vxo nonb30BaTenfl 
HasHanaioT paciUMpnioufMO oproroHanbHuO kqa. 
4»pMMpyioT N npocTpaHCTBeHHO-pasHeceHHbix 
KanaroB nepeppHU, (t)opMMpyioT nHjWT-CMmaji 
Ann KaiKOoro npocTpaHCTBeHHo-paaHeoeHHoro 
KaHajia nepeadHV\, npuneM see nMnoT-CMTHanu ki 
paciuHpniou^kie koau nonbsoBareneH nannioTcn 
BsaMMHO-opToroHanbHbiMM, Ha nptieMHOtt 
CTopone ocyi^ecTBnnwT npneM vt fleMOflynflMnio 
nepeflaHHbix cvimanoB, tpopmpyn axoAHofl 
CMrnan, ctiopMnpyioT nunoT-curHanbi m 
paciunpnioiUMCI koa aha KajKfloro 

MH4)0pMai^M0HH0r0 nOTOKa ASOM'^HblX CMMBOnOB 

flaHHoro nOTbsoBarejifi na npneMHott cropone 
aHanorviHHO Towy, KaK aro BbinonneHO na 
nepenawineR CTopone, ocymecTBnjiiOT noncK n 
CMHxpoHMsamiio Kajworo na N nepeflaHHHX 
nunoT-onrHaxioB, onpeaenflfi raKnw oCpasoM N 
npuHJiTbix aeicropoB nM/iOT-CMmanoB, 
BHMMcnswT KopperiHMMio BxcjAHoro CMmana c 
paciuMpniou^MM KOAOM Ha nocxiQAOBaTenbHbix 
MHTepsanax AnnrejibHOCTn abomhho»d CMMBona 
npMHMMaeMoro nHctJopiwamioHHoro noTOKa, 
oSpasyn nocneADBaTsnbHOCTb aeinopoB 
KoppennMkiM, AononHMTenbHO bbcvV)t 
cneoyioiMyio nocneAOBarenbHocTb onepai^MPi: 

- Ha nepaflaiou^eft cropoHe KaKAun 

MH4x>pMaMM0HHblI1 HOTOK ABOMHHbK CMMBOnOB 

pasCviBaioT Ha ncxai^BarenbHue 
MH4»pMaMMOHHbie naxeTbi no N 
nocneAOBaTenbHo pacnoro^KenHbix abommhux 

CMMBOnOB B Ka>KAPM, 

ocymecTsnfiraT 
nocneAOBarejibHO-napanjiejibHoe 
npeoCpasoBaHMe abomhhwx cmmbojiob b mmp,oM 
nocneAOBarenbHOM MHc^pMai^MOHHOM naKere, 
oepasyn unctxjpiviamioHHbiCI naparuienbHud 
naKer ms N abomhhux cmmbojiob, 

nOBTOpnCT MH4)0pMai^M0HHblii 

napamieJibHbifl naKer N paa, oCpaayn raioiM 
oSpaaoM MHctiopwamioHHbii^ 
nocneAOBarejibHo-napanjiejibHufi naKer, 
KoropbiR cx5Aep)KMr N napa/inejibHbix n N 
nocneAOBarenbHbix rpynn abomhhwx cMMBonoB 
Ha MHTepaane AnMrenbHocTM 

nocjieAOBaTenbHoro MHct>opMamioHHOFO naKera, 

- Ann KSKAQlf nocneAOeaTexibHofl rpynnu 

MHCtJOpMai^MOHHOrO 

nocji^oBaTenbHo-napanjienbHoro naxeia 

ABOMMHblX CMMBOJIOB 4)0pMMpyK>T 

OprOTOHaJIbHblfl KQA M3 N ABOMMHblX CMMBOJIOB, 

oCpasyn TaKMM o6pa30M 

nocneAOBarejibHo-napajuiejibHbin naxer 

ABOMMHblX CMMBOriOB KOAOB. KOTOpblfl CQAepiKMT 



N naparuiejibHbix m N nocneAOBareJibHbix rpynn 

ABOMHHblX CMMBOnOB KOAOB, 

- ocyiAecTBnnioT nepecranoBKy ABOMHHbix 
CMMBOJIOB B napajiJiejibHbix rpynnax 

MH(^OpMaL^MOHHOro 

nocjieflOBarenbHo-napannenbHoro naKera 
raKMM oCpaaoM, 4ro6bi ABOUHHue cmmbojiw 
KajKfloR nocneAOBarejibHoR rpynnu He 
noBropfljiMCb, 

- ocymecrBJiflior nepecranoBKy abom^hux 
CMMBonoB B nocneAOBarejibHO-napannenbHOM 
naKere ABOMHHbix cmmbojiob kqaob laKyio 3KS, 

KaK M B MHCflopMai^MOHHOM 



- cyMMMpywT no MOAynw 2 Ka)Knbia 

ABOHMHblPi CMMB0J1 MHCtJOpMaifMOHHOro 

noojieHOBaTenbHo-napajiJiejibHOTo naKera 
ABOHMHUX CMMBonoB c cooTBercrByiou^MM euy 

ABOHMHbIM CMMB0J10M 

noGjieAOBaTenbHo-napannenbHoro naKera 
ABOMHHbix CMMBonoB KQAPB, oGpasyn raKMM 
oCpaaoM nocneAOBarenbHo-napajvienbHbill 
naxer ABOMMHbix KQAMposaHHbix cmmbojiob, 

- ocymecTBnnioT pacuiMpenMe APOMHHbix 

KQAMpOBaHHblX CMMBOnOB 

nocnenoBarenbHo-napaJvienbHoro naKera 
nyreM cyMMMpoBaHHR no MOAyJiio 2 KaiKAoro 

ABOMMHOrO KCtAMPOBaHHOrO CMMBOJia c 

oproroHajibHUM koaom, nasHaneNHbiM 
MHc))opMai4MOHHOMy noTOKy nonb30Baren;i, 
oCpasyn raKMM oCpasoM MHcfiopMai^MOHHut^ 
nocneADBarejibHO-napanJieribHbiPl naKer 

paClIMpeHHblX AB0M4HblX CMMBOJIOB, 

nMjior-CMmajn Ann KaJKAoro 
npocrpaHcrseHHo-pasHeceHHoro Kanajia 
nepepaHM (jsopMMpyKir c nepMOAOM noBropeHMS, 
KparHWM An^iTejibHocTM naKera abomhhux 

CMMBOJIOB, 

- Ha3HaHa«T KamoPi nocneAOBare/ibHOfl 
rpynne paciuMpeHHbix ABOMMHbix cmmbohob 

MHCt^opMauMOHHOro 

noojieAOBarejibHo-napaJVienbHoro naxera ceoH 
npocrpaHcrseHHo-pasHeceHHbifl Kanaji, 

- MQoyjiMpyior m nepeAaior ^epea N 
npocrpaHcrBeHHo-pasHeoeHHbix KananoB 
nep^HM oAHOBpeMeHHO bo speMCHM 
nocnoAOBarejibHbie rpynnu pacujMpeHHboc 

ABOMMHblX CMMBOnOB 

MHcfxipMaMMOHHOio noroKa 
nonbsoBarenn m coorBercrByiou^Me 
nMnoT-CMmajibi, 

Ha npMeuHon cropone 
nocneAOBarenbHocrb seKropoB Koppenm^MM 
paaCuBaKjr na nocjieAoaarejibHue naKeru no N 

BSKTOpOB KOppeJlHUMM, 

- yMHOJKarer KajKAbiPl BSKrop KoppejinL(MM na 

BeJ1M4MHbl, KOMnjieKCHO-COnpn)KeHHbie 

npMHsruM BBicropaM nMjior-curHajioB, m 6epyr 
peanbHyio Macrb Ka>KAoro npoMSBeABHMfl, 
oOpasyn raKMM o6pa30M 

nocneAOBarenbHo-napajinejibHbifl naKer 
KO304)M4MeHroB KoppennmiM, 

ocyi^ecrBJiflior nepecraHOBKy b 
napajuienbHbK rpynnax 
nocnenoBarenbHo-napannenbHoro naKera 
K03c})(t)Mi^MeHT0B Koppejini^MM, ofiparHyio 
nepecranoBKe abommhux cMMBonoB 

MHlt^opMai^MOHHOro 

nocneAPBarejibHO-naparuienbHoro naKera Ha 
nepewaKJi^etl cTopone. 

- 4x}pMMpyioT 
nocneAPaarejibHO-napajinenbHbil^ naxer 
ABOMMHbix CMMBOJIOB KQAPB, coorBeTcrBynu^MH 
nocneAOBarejibHO-napajuienbHOMy naxery 



CMMBOJIOB KOflOB Hs nepeflawmeR cTopoHe m 
coflepxaiMMfl N nocyieflOBarenbHbix n N 
napanTOJibHbK rpynn flBonHHbix cmmbojiob 

KOflOB, 

BUHMCnflKST KOppenflUMK) 

nocneAOBare/ibHbix rpynn 
nocji^oBarenbHo-napanjienbHoro naKexa 

K034)ci)ML(MeHTOB KOppejlflL(MM C 

nocneAOBareJibHbiMM rpynnaMi^ 
nocJiesflOBaTenbHo-napannenbHoro naKera 

ABOMHHblX CMMBOnOB OpTOTOHanbHbK KQflPB, 

o6pa3y;i napannenbHbiC^ naKer vi3 N MflrKMX 
peiueHuR, cooTBercTByiotuMx N flBOMHHWM 
CMMBonaM napannenbHoro MH4)opMai(HOHHoro 
naKera Ha nepeflaioi4efl oropoHe, 
cxymecTBnnioT 
napannenbHO-nocneflOBaiejibHoe 
npeoSpasoBaHHe Mnrmx peiueHkiR 
napanjiejibHora naKera, c^opMnpyn 
nocneAoearenbHufl naxer Mnrmx peiueHMR, 
Koropud McnonbsyiOT Ann npMHHrHfl peiueHMfl 
06 McpcoflHoM nocnenoBareiibHOM 
MH4>opMai(MOHHOM naxere 
oropoHB. 

ConocrasvirexibHbii^ t 
cnoco6a oproroHanbHoH pasHOceHHon 
nepe^aM^npMeMa cMmana b corosoR oKTeue 
cBflSKi c KWQBUM pasfl^JieHMeM KaHanoB c 
npororHnoM noicasbiBaer, nro aansnmuM 
onoco6 ornnHaeron HannHiieM HOBbix 
oyneorseHHbix npusHaxoB, saflaneHHUx b 
orjiMHurenbHoil ^aorn tt)opMynbi naoOpereHUfl. 

B peayjibrare npeAno)KeHHofl hoboA 
nocneAoaareJibHOcru onepaunR Ha 
nepeAaioineR ciopoHe nonyHaioT KOMSMHaunio 

ABOMMHbK CMMBOJIOB (6MT0B) B Ka)KBO« 

nocneflOBarejibHoB rpynne, r.e. Ka)KAafl 
nocfieflOBarejibHan rpynna ABOMHHbix cmmbojiob 
ooflspJKMr HaSop Bcex cmmbojiob 
nocneflOBarenbHoro MH<})opMauMOHHoro naKera. 

ho B paaJlMHHblX KOMeviHai(MflX, npM 3T0M 

KawbiR CMMBOJi coxpaHner cbokj BpeweHHyio 
no3ML(Mio Ha MHrepaajie flnwrenbHocrM 

MH4)OpMau»10HHOrO 

nocJienoBarenbHo-napannenbHoro naKera 

ABOM'^HblX CMMBOnOB. COOTBeTCrBeHHO 

nepecraHOBKB flBOMHHbix cmmbojiob 

MHct)OpMaMMOHHOrO 

nocnetnoBarenbHo-napannenbHoro naKera 
HeoexQAMMO Qflenaib nepecraHOBKy flBOUHHbix 
CMMBOJIOB B noonenoBarenbHO-napanjienbHOM 
naKere flBOMHHbix cmmbojiob oproroHanbHbix 
KDAOB. nocne onepai(Mfl cyMMMpoBaHMn, 
paciuMpeHMn m MO/iynsn\m nocnefloaarejibHbie 

rpynnbl paCLUMpeHHbK ABOMHHbK CMMBOnOB, 

Kawafl M3 KOToptJX cpnepjKMr oAMHaKOBbiH 

HaOop ABOMMHblX CMMBOJIOB BXOAHOro 
MHC^JOpWaUMOHHOro nOTOKa, OAHOBpeMeHHO BO 

BpsMSHM nepeAaioT nepea pasHbie 
npocTpaHOTBeHHo-paaHeceHHbie Kananbi 
nepeAaHM. TaKMM o6pa30M, nepea paanwe 
npooTpaHCTBeHHo-pa3HeoeHHbie raHajiw 
nepsAaHM MAyr paanbie K0M6MHauMM oAHoro m 

TOro ;Ke MH4)OpMaL^MOHHOro nOTOKa ABOMHHblX 
CMMBOJIOB. npM 3TOM MHCjJOpMal^MOHHbie nOTOKM, 

nepeAaHHbie Mepea pasHwe 

npocTpaHCTBSHHO-pasHeceHHbie Kanajibi, npM 

npMSMe He coaflator noMex APy APyry, 

HeoMorpfl Ha to, hto Ann nepeAanM 

MHC|X)pMai(MM B KaJKAOM 

npocrpaHcrBeHHo-paaHeoeHHOM Kanane 
Mcnonbsyercfl oamh m tot paomMpnioiUMB 
oproTOHajibHbitl KOA. B peaynbrare. fla)Ke kotab 
M3-3a saMMpaHMd cMman nponaAaer bo Boex 
npocrpaHCTBeHHo-pasHeceHHbK Kanajiax, KpoMe 



OAHoro. He npoMcxoAMT norepM MHctxspMai^MM. 
nocKOJibKy Hepea Ka>KAwi^ 

npocTpaHCTBeHHo-pa3HeceHHbi(1 Kanaji 
MH4)opMaL(MOHHbil1 noTOK nepeAseTcfl 
nojiHOCTbK). PasneceHHoe oObeAMHeHMe 
MH0opMaL(MOHHoro noTOKa, nepeAaHHoro nepea 
npocrpaHCTBeHHO-pasHeceHHbie Kanajiw c 
HeaaBMCMMWMM saMMpaHMflMM, noaBOJwer raKMM 
oCpaaoM anaHMTeJibHO yMeHbUJMTb sepoflTHOcrb 
oujm6km npM npMeMe MH4)opMauMM Oea 
yBenMHeHMn OTHOujeHMfl cMmaji/iuyM na BxoAe 
npMeMHMKa. noJiyneHHun BUMrpbiuj b 
noMexoycroRHMBOcTM wojKer 6bn-b peanMaoBan 
Ha yaenMHeHMe eMKocrvi CMcreMbi CBnaM. 

CneAoearenbHo, aajianjieMbiB cnocoB 
oTBenaer KpMrepMio 'HOBMsHa". 

ConocraBMrenbHbin ananMa saflenneMoro 
M3o6pereHMfl c flpyrMMM rexHM^ecKMMM 
peujeHMflMM. MSBecrHUMM B oaHHOi^ o6nacrM 
rexHMm. ne noaeojiMn BbinBMrb npMsnaKM, 
aaflBncHHue b ornMHMrenbHoU nacrM ctxjpMynu 
M3o6pereHM$i. A BBeAeKMe coBOKynHOCTM 
sanBneHHbix omMMMrenbHux npMSHaKOB b 
(Jjopwyny MaoSpereHMJi nosBonMr cymecrseHHO 
yBenMHMrb eMKOcrb cotoboR cMcreMbi 
paflMOCBflSM c KOAoeuM paaAeJisHMeM KananoB. 
CjieflosarejibHO, sa^^snneMbin cnoco6 
oproroHajibHoH pasHeceHHoW nepeflaHM-npMeMa 
CMrnana b cotoboH cMoreMe cbabm c koaobwm 
pasAeJieHMBM KananoB OTBenaer KpurepMAM 
M3o6peTeHMfl "HOBMsHa", "rexHMHecKoe peiueHMe 
aaAa^M", "cynecTBeHHwe otjimhma" m OTBeHaer 
MaoGperarenhCKoMy ypoBHio. 

OnMcaHMe M3o6peTeHMn noflcHflercs 
rpa4)MHecKMMM MarepMaJiaMM. <t>Mr. 1 
MnmocrpMpyer oBiamR bma onocoSa 
oproroHanbHoR paaHeceHHofl nepewaHM-npMeMa 
cMTHana b coroBoH oMoreMe paAMocBsiaM c 
KOAOBbiM paaASJieHMeM KananoB or 6a30Boi4 

CraHl(MM K nOABMWHbIM CTaHltM$IM. Ha (t)Mr. 2 

MsoepajKena nocneflPBarenbHocrb onepaitMif 
onoooSa Ha nepeflaioiMeU cropoHe, b HaorHoc™ 
orpaiKeHbi re onepai(MM, xoropue HeoOconMMbi 
Ann noHMMaHMn (ymHooTM sanBneHHoro 
M3o6pereHMn. Ha (})Mr. 3-1 m <pm. 3-2 
npeAcraaneHa nooneAPeaTejibHocrb onepaitMH 
cnoco6a Ha npMHMMaeMott cTopone, b nacrriocTM 
orpaxeHbi re onepai(MM, xoropue Heo6xoAMMbi 
Ann noHMMaHMn cymHOcro sanBJieHHoro 
M3o6pereHMn, npM 3T0M cJjMr. 3-2 senfleTCH 
npQAQTOKBHMeM (pw. 3-1. Ha c^Mr, 4 noKaaaHo 
ycrponcTBO Ann peajiMsai^MM sananneMoro 
cnocoCa Ha nepeAawmefl cropoHe. Ha cfmr. 5 
noKaaawo ycrpoScTBO Ann peanMsauMM cnocoCa 
Ha npneMHod ciopone. Ha 4)Mr. 6 npMBeaenbi 
KpuBNe BepoflTHocTM oijjm6km nepeA AeKOAepoM 
BmepSM anropMTMOB oproroHanbHoCI 
pa3HeceHHoa nepeAanki npoioTMna m 
aaflBnneMoro lexHMHecKoro pemeHMH, 
nonynenHbie nyreM KOMnbroiepHoro 
MOAeJiMpoeaHMn, Ha 4)Mr. 7 npMBeAenw KpuBbie 
BeponrHOCTM c})peRMOBO(< oiumBkm anropniMOB 
opioroHajibHoi^ paaHBoeHHoK nepepaHM 
npoTOTMna m sansjineMoro rexHMHecKoro 
peiueHMH, nonyneHHbie nyreM KOMnbrorepHoro 
MOAennpoeaHMn. Ha 4)Mr. 8 npMBefleHU KpMBbie 
CMTOBofl BeponTHocTM oijjm6km nocne AeKOnepa 
BMrepSM anropMTMOB oproroHanbHoB 
pasHeceHHoB nepeflanM npororMna m 
aanenneMoro r^CHMHecKoro peiuenMn, 
nojTy^eHHbie nyreM KOMnbrorepHoro 
MQAenMpoBaHMn. 

SanenneMbiH cnoco6 oproronanbHoH 
pasHeceHHoB nepeAann-rpMeMa cMinajia b 
coroBoCt cMcreMe cansM c kqaobum 



o 
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pasflp/ieHneM 
nepeflawmeR annapaiype CasoBoR craHmiM m 
npMeMHo« annaparype noflBkiwHofl craHmivi, npn 
3T0M peannaai^Mfl cnooo6a He TpeSyer 
saMeTHoro ycnoxHeHMfl nepeflawiMed m 
npnewHoR annapsTypbi 6a30BO« m noABtiJKHbix 
craHi^nR M He rpeeyer npuMeneHUR 

flOnOJlHMTeJlbHblX paClUMpflK)ti(MX 
OpTOrOHa/lbHblX K0|flOB. 

PaccMOTpuM (pw. 2, KOTopaa wiJiiocTpMpyeT 
nocnefloeaTejibHOCTb onepaund cnoco6a na 
nepenaiomePi cTopone. b HacTHOCTH orpaJKeHbi 
re onepai^MM, KOTopbie neoexoflUMbi nnsi 
noHMMaHMsi cyu\HocTV\ aafiBiieHHoro 
M3o6peTeHMfl. B KanecTBe npuMepa peannaannki 

B03bMeM HeTbipe 

npocTpaHCTBeHHo-pasHeceHHbix Kana/ia 
nepeflaHM. 

Ha nepeflaramePi cTopoHe Ka>KaoMy 

MH4)0pMa^^10HH0My nOTOKy flBOUHHblX OMMBOJlOe 

naworo no/ibaoBare/ifi HaaHanaioT 
pacujupflKiimiCi opToroHa/ibHbifl KOfl, o6o3HaHMM 

Pk. KajKflblPi HH4)OpMai^M0HHblPI nOTOK flBOMHHblX 

CMMBo/lOB paaSMBaKDi Ha nocneflpBSTejibHwe 
MHc})opMamioHHbie naKeibi no N 
nooneflOBarenbHO pacnonoJKeHHbix flBOMHHbK 
oMMBonoB B Ka»HOM, N B HaujeM cjiyMae paeno 

MBTbipeM. TCXfla COOTBeTOTBeHHO o6o3HaHMM 

Ka)KAbin ABOMHHbiH CMMBon bit b2, b3 M b4 {<pm. 
2a). 

OcymecTBjiaioT 
nooneflOBarejibHO-napajruienbHoe 
npeo6pa3oBaHkie ApoMHHbix cviMBonoB b KaiKAou 
nocneflPBarenbHOM nHCfiopMaMMOHHOM naKere, 
o6pa3yfl MHCJxjpMauMOHHbifl napa;i/ie;ibHbi« 
naKei m 4 flBOUHHbix cumbojiob {dpyir. 26). 
noBTopjiioT MHCfJopMaunoHHbiR napaTuiexibHbifl 
naKer 4 pasa, oBpaaya tskum oepaaoM 

klHttSOpMauVIOHHbli^ 

noGneAOBaTe/ibHO-napanjienbHbifl naKer, 
KOTopbiR coAep>KHT 4 napanjienbHWX rpynnw, 

Ka>Wafl H3 KOTOpblX COAepJKMT BCS CMMBOnU 

nocneAOBarenbHoro nHcfjopwannoHHoro naKera 

BXOAHOrO nOTOKa ABOMMHblX CMMBOnOB (b1 , b2, 

b3 M b4), M 4 nocneAPBarenbHbix rpynnw 

flBOMHHblX CViMBOJIOB, Ka>Wa51 H3 KOTOpblX 

coflepxMT HeTbipe oflUHaKCSBUX (noBTopeHHUx) 

flBOMHHMX CUMBOJia. npM 3T0M KaJWblfl 

flBonHHbiH cMMBon cTOMT HB CBoeR speMeHHoH 
no3MUMM Ha MHTepBane flnmenbHocru 
nocneflOBarenbHoro ^lH(t»pMa^MOHHoro naKBia 
(cjjur. 2b). 

Ann KaJKflOii noonefloearenbHoB rpynnu 

MHCtSOpMaMdOHHOrO 

nocnefloBaTenbHo-napannenbHoro naKeia 

flBOUHHblX CtHMBOJlOB ({WpMliipyiOT 

OpTOrOHanbHblR KOfl M3 4 flBOUHHblX CMMBOnOB 

(HanpuMep, neibipe KOfla: Ci, C2, C3 m C4, 
nepBbia KOfl cocroMT va flsonHMbix 

CMMBOnOB C11, C12, Ci3, Ci4, BTOpofl KOfl 
GOCTOMT M3 flBOMMHblX CUMBOnOB C21, 0^2, 
C23, C24, TpeTMM KOfl COCTOMT M3 flBOMHHblX 
CMMBOJIOB C31, C32, C33, C34. M HeTBepTblR KOfl 
OOCTOMT M3 flBOUHHblX CMMBOJIOB C41, 043, 

C43, C44), oBpasyn laKMM oBpaaoM 
nocneflOBarenbHO-napanneJibHbifi naKer 

flBOMHHblX CMMBOJIOB OpTOTOHaTlbHblX KOflOB, 

KOTopbiCi coflep>KMT 4 napajijiejibHbix m 4 
nocneflOBarejibHbix rpynn flBOMHHbix cmmbohob 
opToronaJlbHbix KOfloB, [<pw. 2r). 

OcymecTBjinKJT nepecraHOBKy flBOMHHbix 
CMMBOJIOB B napanJiejibHbix rpynnax 

MH(t)OpMai4MOHHOrO 

noojiewoBaienbHo-napamienbHoro naKBia 



TaKMM 06pa30M, HT06bl flBOMHHUe CMMBOJlbl 

moKffpt^ nocneflOBareJibHotl rpynnu He 
noBTopfljiMcb. npMHeM nepecraHOBKy flBOMHHwx 

CMMBOJIOB BbinOJlHfllOT TaKMM oepa30M, HT06bl 

KaJKflan nocneflOBareJibHafl rpynna coflepjKaJia 
Ha6op Bcex OMMBonoB nocJieflOBaieJibHoro 
MH4)opMai^MOHHoro naKera flBOMHHbix cmmbojiob 
BxoflHoro noTOKa, ho b pa3JiMHHbix 

KOMCHHai^Max, M KajKflblR flBOMHHblR CMMBOJl 

coxpannn cbokj BpeweHHyK) no3Mi;MK) na 
MHiepBajie flnMTenbHociM nocneflOBaiejibHoro 

MH4)OpMaUMOHHOro RaKeia. HpM 3T0M 

KOMgMHai^MM Moryr 6blTb caiUbiMM 
pasHooBpasHbiMn. PaccMorpuM HSKOTopbie ms 
HMx. HanpMMsp, flpoHHHue CMMBonu b nepeoCt 
napannejibHoM rpynne He nepecTaanyiioT (4Mr. 
2fl. CM. cnesa). ABOMHHbte cMMBonu BTopofl 
napamieJibHofl rpynnw nepecraBiwiOT 
cneflywmuM oCpasoM. HeieepTbifl flBOUHHbid 
cHMBon - B nepayio nooneflpBaTejibHyio rpynny. 

nepBblR flBOMHHblfl CWMBOn - BO BTopyio 

nocneflOBarenbHyio rpynny, BTopofl flBonHHuB 
cMMBon - B Tpeibio nooneAOBareJibHyio rpynny. 

TpeiUPI flBOMHHblll CMMBOJl - B HeTB©pTyiO 

nocneflOBarenbHyio rpynny. flBOMHHbie cMMBonbi 
Tpeibefl napannenbHofl rpynnbi nepecraBJiHKiT 
oneflyroinMM oepasow: ipeiMR - b nepeyio 
nocneflOBarejibHyio rpynny, neTBepTbiH - bo 
BTopyio nocneflOBarenbHyio rpynny, nepBbiR - b 
TpeibK) nocneflOBaiejibHyio rpynny m BTopoH - b 
MeTBepiyio nocneflOBaiejibHyio rpynny. 
flBOMHHbie CMMBOJlbl HeTBepioR napajijieJibHoPl 
rpynnbi nepecraBJifiioT cneflyioqMM ogpasow: 
BTopofl flBOMHHbifi CMMBOJl - B nepsyKj 
nocneflOBarenbHyio rpynny, rperMR - bo Bropyw 
nocneflOBarenbHyio rpynny, serBeprbiR - b 
rperbK) nocnefloBarejibnyKj rpynny m nepsbiPS - b 
HeTBepryio nocjiefloaarenbHyK) rpynny. 

npMBefleHHbiH npMMep nepecraHOBKM MMeer 
ananorMK) c ^MK^MHecKMM cflBMroM. ripM sroiw 
nepaafi napajiJiejibnaa rpynna ocraercfl 6e3 

M3MeHeHMH, flBOMHHbie CMMBOnbl BTOpofl 

napanJiejibHoH rpynnw i<MKnviHeoKM cABuraioT 

"BHM3" Ha QflMH flBOMHHUtl CMMBOn. flBOMHHbie 

cMMBonu rperbeH napan/ienbHoH rpynnu 
UMWiMHeom cflBMraioT "bhms" na flBa flBOMHHbix 
cMMBona, flBOMHHbie cMMBonu HeTBeproH 
napajuieJibHoB rpynnu i(MKnMHeoKM oflBMrawr 

'BHM3" Ha rpM flBOMHHUX CMMBOJia. 

OcymecranfliOT nepecraHOBKy flBOMHHbix 
cMMBonoB B nooieflOBareJibHO-napajijiejibHOM 
naKere flBOMHHUX cmmbojiob oproronajibHbix 
KOflOB raKyio jice. KaK m b MH4)opMaL<MOHHOM 
noc/ienoBarenbHo-napajiJienbHoM naKere 
flBOMHHbix cMMBonoa (2e). 

CyMMMpywr no MOflyjiio 2 Ka^KflbiO flBOMHHuB 
, cMMBon MH(^lopMa^^1C3HHoro 

nocne«oBarenbHo-napaJiJienbHoro naKera 
flBOMHHUX CMMBOJIOB c coorBercrByioa(MM eMy 

flBOMHHUM CHMBOnOM 

nocJieflOBarenbHo-napajijienbHoro naKera 

flBOMHHbix CMMBOnOB oprOTOHaJlbHblX KOflOB, 

o6pa3yfi TaKMM oepa30M 

nocneflOBarejibHO-naparuienbHbiti naKer 

flBOMHHbix KOflMpOBaHHblX CMMBOJIOB {ipW. 2«). 

OcymecTBJiJiKsr pacujMpeHMe flBOMHHUX 

KOflMpOeaHHblX CMMBOJIOB 

nocjiefloearenbHo-napajuianbHoro naKera 
' nyreM cyMMMpoaaHMfi no MOflyjiio 2 Kaxpfxo 

flBOMHHOro KOflMpOBaHHOro 

oproronanbHUM koaom, 

MH(}»pMa^MOHHOMy noTOKy 

oBpasyn rawM oCpaaoM MH<t)opMai^MOHHuB 
nooneflOBarenbHO-naparuienbHua naKer 

paClUMpeHHUX flBOMHHbix CMMBOJIOB (<}5Mr. 2s). 



cpopMnpyioT ^erbipe 
npocTpaHCTBeHHo-pasHeceHHbix KaHaiia 
nepefl3HM (cfjur. 2m). 

4>opMMpyK3T nnJioT-cMman flnn Ka)Kfloro 
npocTpaHCTBeHHo-pasHeoeHHoro KaHara 
nepeAQHM c nepwppm noBTopeHvm, KparHUM 
flnnre/ibHocTM naKera ABOMHHb>ix cmmbojiob, 
npuHSM BC9 nM/ioT-cMmanbi m paouMpsiioiuMe 
KQAbi no/ibaoBaTenefl stanstmrcn BsanMHo 
oproroHaJibHbiMM. 

HasHaHawT KaxfloR nocneflOBaienbHoB 
rpynne paciuMpeHHbix flaonHHbix cuMBonoB 

HHtJ)0pMai<M0HHOro 

nocneflOBaTejibHO-napafinenbHoro naKera CBoH 
npocTpaHCTBeHHo-pasHeceHHbiit xaHan. 
McwyjiMpyiOT m nepenaioT Hepea nerbipe 
npocTpaHCTBeHHo-pasHeoeHHbix lOHanoB 
nepeiASHM oAHoepeueHHo bo BpeueHM 
nocne/pBarenbHbie rpynnu paciuvipeHHbix 
flBOMHHbix CMMBOJIOB TeKyinero 

iiiH4>opMamiioHHoro 

nocneaoBaTenbHo-napannenbHoro naxera 
Kaxcooro MHC()opMaL|MOHHoro noroKa Kaxwro 
nonbaoBarenn v\ cooTBeTcreyioutMe 
niiinoT-CMmanbi. 

PaCCMOTpMM (t)Mr. 3-1 M 4)Mr. 3-2, KOTOPbie 

wnjuocrpupyioT nocneflOBarenbHocTb onepai<MH 
cnoco6a Ha npuHUMaeMofl ciopoHe, b HacTHocTn 
orpaxeHbt re onepamin, KOTopue Heo6xoflMMbi 
Ann noHMMaHun cyu^HocTM aanareHHoro 

M306peTeHMfl. 

Ha npneMHoB cropoHe ocymecTsnflioT 
npnew (cfjur. 3-1 a) m fleMOflynn4MK) nepefl^HHbix 
cuma/ioB (4)Mr. 3-16), cfjopMnpyH BxoflHoa 
ckimaji, 

OopMnpyiOT onopHbie cumanbi 
(nrnioT-cuma/ibi m pactunpnioinMR KOfl Ann 
Kaxfloro MH^JopMaLiMOHHoro noTOKa abomhhux 
CMMB0J10B flaHHoro no;ib30BaTe;ifi Ha npneMHofl 
CTopoHe) aHanoTMMHO roMy, laK sto BbinoJiHeno 
Ha nepeaaiomefl cropoHo {<pv\r. 3-1 b). 

OcymecTsnflioT noncK m cnHXpoHnaamno 
KajKfloro M3 N nepeflaHKHX nwiOT-cumajTOB, 
onpeAe^nn raioiM o6pa30M N npMHnTbix 
BCKTopoB nunoT-CMmajioB (<<>Mr. 3-1r). 

BbiMMcnnioT KoppenjiLimo BXOflHoro cmmajia 
c pacujupaiomMM kpsom Ha nooneflPBaienbHbix 
MHTepsanax AnmenbHoc™ flBOMHHoro cuMBona 
npMHMMaeMoro MHCtMpMai^MOHHoro noTOxa (4»ir. 
3-lA), oepasyn nocneAOBarenbHOCTb eeKropoB 

KOppennitHMKI, K2, K3, K4 

nocnwoGaTenbHOCTb eeicropoB KoppennL|MM 
K1, K2, K3, K4, ... paaCMBaioT Ha 
nocneAOBarenbHue naxeTbi no I 
M(ctJiir.3-1e). 

nonapHO KBom 
Koppenni^MM na 
KOMnneKCHO-conpn)KeHHbie npuHJiTbiM seiaopaM 
nunoT-oMrHa/ioB (Pi ... P4). M Sepyr peanbHyw 
HacTb Ka^KAoro npokisBeAeHMSi, oSpaayn Tamu 
06pa3OM nocneAOBare/ibHO-napannejibHbiCf 
naKer KosctJCfiMUMeHTOB KoppefinnMH (<t3Mr. 3-1 «). 

Ocyii|ecTB;wK5T nepecranoBKy b 
napajijiejibHbix rpynnax 
nocjiefioBarenbHo-napannenbHoro naKera 
K034)4)MuneHroB Koppenni^MM, oeparnyKj 
nepecranoBKe ABOMHHbix cMMBonoB 
MH4)opiiei<woHHoro 

nocneAOBarenbHO-napanjieJibHoro naKera Ha 
nepeflawinei^ cropoHe (cfrnr, 3-23). 

(PopMMpyior 
nocneAOBarenbHo-napaniienbHbiH naKer 

ABOMHHblX CMMBOnOB OprorOHajIbHblX KQAOB, 

cooraercrBy 1011411(4 

nocneflOBarenbHO-napamieJibHOMy naKery 



CHMBO/IOB OprOTOHanbHbK KC3A0B Ha 

nepeAaioii(eC4 cropoHe, coAep)KaiHMH 4 
nocneAoaarenbHbix n 4 napannejibHbix rpynn 

ABOMHHbK CMMBOnOB OprOTOHajIbHbSC KQAOB 

(cfjur. 3m). 

BbiHMcnnior Koppe;inL(iiio 
nocneAosare/ibHbix rpynn 
nocnefloearenbHo-napajinenbHoro naKera 

KD3CtX|)ML|MeHrOB KOppejIRL^MM C 

nocneAOaarenbHbiMH rpynnaMM 
nocnenoearenbHo-napannenbHoro naKera 

ABOHHHblX CMMBOnOB opTOTOHaJIbHblX KOAPB, 

OSpaayn napannejibHuH naKer va 4 Msirmx 
peiueHMjf (<}jiir. 3-2k). 

OcyutecTBnnioT 
napajuienbHo-nocn^BarenbHoe 
npeo6pa30BaHMe MnncMX pemeHMH 
napannejibHoro naKera. (tJopMMpyn 
nocn^BarejibHbitf naxer Mnrnw peiueHMd 
(*Mr. 3-2n). 

nocneAOBarenbHbitl naKsr Mnnoix peuiOHMCt 
McnojibsyioT ppa npuHnrMn peujeHW 0 
nocneAOBarenbHOM MHCt>opMai.|MOHHOM naKere 
Ha nepQq^U4e(< cropoHe (*Mr. 3m). 

SansnneMbiCi cnoco6 na nepeAanutefl 
CTopoHe peanHsyioT, Mcnonbsyn ycrpoHcTBo 
^opoAa"^^1 cuma/ia, 6noK-cxeMa Koroporo 
npencrasneHa Ha (pw. 4. 

YcrpoflcrBo nepefla^n cumana pjvi 
p&aT\\A3au,m sanBJineMoro cnoco6a b 
coorBercTBUM c cfjur. 4 coflepJKnr, nanpuMep, 
Ann M nonbsoBareneR M aHaromnHO 
(xfJopMMpoBaHHbix BerBoCI nepeAaHM oimajia. 
KaMjm BerBb nepeAann cumajia ooAepiKiiir 
cneflyioiiine 6.noKH. 

(l>opMMpoBaTenb 
nocneaoBarenbHo-napannenbHoro naKera 

ABOMHHblX CMMBOnOB 1, B KOropOM 
MHC}X)pMaLlMOHHbl« norOK ABOUHHblX CMMBOnOB 

pasensaior na nocneAOBarenbHbie 
t4H4>opMaL|MOHHbie nsKerbi, ocyii^ecrBJinioT 
nocneflOBarenbHo-napa/inenbHoe 
npeoSpaaoBaHMe abomhhux cmmbotob, oSpasyn 
napannenbHUd naKor us N ABon^Hbix cuMBonoB, 
noBTopniOT MHcfopMaL^kioHHuH napajvienbHbifl 
naKer N pas, oCpasyn MHctiopMaLiMOHHuR 
nocneflOBaTenbHO-napannenbHbiCI naKer va N 

rmvUHtiX CMMBOnOB. 

EnoK nepecranoBKM ABOMHHbix oiMBonoa 2, 
KoropbiCI ocyutecTBnsieT nepecranoBKy 
ABomHUX cMMBonoB B napajiJiejibHbix rpynnax 

MH<}>QpMaMMOHHOro 

nocneAoaarenbHO-napannenbHoro naKera. 

6nOK 4)0pMHpOBaHVIS1 

nocnefloBarenbHo-napannenbHoro naKera 

ABOMHHblX CMMBOJlOe OpTOrOHa/lbHblX KCflOB 3. 

BnoK nepecraHOBKM ABOUHHbix cmmbotob 
oproronanbHbix koaob 4, KoropbiW 
ocymecrBJwer nepecranoBKy abom^hux 
CMMBonoB oproroHajibHbix koapb rakyio )Ke, kbk 

H B MHCt)0pMaL(M0HH0M 

nocneaoBarenbHo-napanjienbHoM naKere 

ABOMHHblX CklMBOnOB. 

nepsbiR 6noK cyMMMpoBaHMsi no MOflynio 2 
5. B KoropoM cyMMMpyior no MOflynio Asa 

KaXCAblC^ ABOMHHblR CMMBOn MH(tx>pMai4MOHHoro 

nocne^acearenbHO-napanjienhHoro naKera 
ABOMHHblX cMMBonoB c cooTBeicrByioiitMM eMy 

ABOMHHblM CV1MB0J10M 

nocneHoBarenbHo-napamienbHoro naKera 

ABOMHHblX CMMBOnOB opTOFOHa/lbHblX KQAOB, 

o6pa3yfl raKMM oSpasoM 

nocjieAOBaTenbHO-napannenbHbiR naKer 

ABOMHHblX KOAMpOBaHHblX CMMBOJ10B. 

<l>yHK14M0Haf1bHQ 6J10KM 1 , 2, 3, 4 M 5 MQ)KHO 



peajikisoeaTb, HanpHMep, Ha mvikpo9BM. 

TeHepaTop pacaunpniomero oproroHanbHoro 
KOfla 6, iTOTopbifl ^wpMnpysT paciuMpniomMM 
opToroHanbHbifl koa nHcfJopMai^noHHoro noroKa 
noTbsoBaTenn. 

BTopoH 6noK cyMMnpoBaHMfl no MOflyJTO 2 7, 
B KOTopoM ocymecTBJinioT pacLunpeHne 

ABOMHHblX KOflUpOBaHHbK CMMBOnOB 

nocjiefioBaTenbHo-napaxiJienbHoro naKera 
nyrew cyMMnpoBaHUH no woflyjiK) flea Ka^floro 

flBOMHHCXO KOflUpoeaHHOro CMMBOJia c 

opToroHanbHWM koaom, HasHa^eHHbiM 
MHCfxjpMai^MOHHOMy HOTOKy noTibaoBaTejifi. 
oOpaayn TaKMM oSpaaoM HHefiopMaHMOHHbia 
nocneflOBaTejibHo-napajijienbHbiCl naKer 

paOUHpeHHblX flBOUHHbOC CMMBOnOB. BTOpDil 

6noK cyMMnpoBaHiw no MOflyjiw 2 7 pa6oTaiBT 
Ha 5onee sbicoKoR ^aoTore oTHOcnTenbWo 
nepBoro 6noKa cyMMkipoBaHMJi no MonyiK' 2 S. 
flanee ycrpoWcTBo nepeflann CMTHana b 

COOTBeTCTBMM C (pW. 4 OOflepHOTT 6nOK 

cf)opMMpoBaHM« nnjioT-CMTHanoB 8, N 
McflyJisiTopoB 9-1 - 9-N M N aHTeHH 10-1 - lOM. 

BnoK (fiopMnpoBaHMn nwioT-CMmanoB 8 
cfxjpMnpyeT nwioT-ctirHan Kawnpro 
npocTpaHCTBeHHo-paweoeHHoro Mmajia 
nepeASMM c nepnonoM noBTopeHnn. Kpa-mbfM 
flnnTenbHOCTM naKera fleonHHbK cuMBonoB. 
nprneu see nMJioT-CMrHanbi vi paciuMpmoiuUie 
KOAbi nonb30BaTereC4 nBnnioTcn BsaiiiMHO 
opTortjHanbHbiMM. 

MOnyjWTOpbl 9-1 - 9-N, B KOTOpbljC 

MOflyjinpyioT nooneflOBarenbHue rpynpu 
paouMpeHHbix ABOMMHbix cMMBonoB Ksaqwo 
MHCtxjpMaUMOHHoro noTOKa icajiwro 
noJib30BaTe;is m cooTBeTCTByiomMe 

nMnoT-curHa/ibi. 

AHTeHHbi 10-1 - 10-N AHfl nepcAa^H 
nocneflOBarenbHbix rpynn pacuinpeHHbix 
flB0M4HblX CMMBOnOB Ka)Kfl<i)ro 

MH(}5opManMOHHoro noTOKa Kaxworo 
nofib30BaTe;in n cxjoTBercTByiomMX 
nn/ioT-cMrHanoB. 

yoTpoCicTBO npneMa curHana ann' 
peanvaau,m aaasnJieMoro cnoco6a b 

COOTBeTOTBMM 0 CfSMf. 5 0Oflep)KMT Cneflywi^Me 

6;ioKM. 

AHTOHHy 11 Ann npneMa bxoahoto curnana. 

fleMOAy^flTop 12 Ann pfiuof^muyM 
npMHflToro cumana. , 

KoppenflTop 13 Bbmncsnner Koppejijmmo 
BXOAHOTO CMmana c pacuwpnioimiM kqaom 
MH4>opMaMkioHHoro noToKa nonb30BaTenn. 

KoppennTopbi 14-1 - 14-N BwHucnnioT 
KoppemnuMio bxcjahoto cumana c 
nMJioT-CMrHanaMti 

npocTpaHCTBeHHO-pasHeceHHbOC icananoB 1 - N 

COOTBCTCTBeHHO. 

TeHepaTopbi onopHbix CMmanoB 16 
npeAHasHaseHbi Ann ctxapMnpoaaHMH 
paciunpnioinero KC3(fla MH4)opManMOHHoro noTOKa 
noJibsoBaTejisi m nunoT-curHaroB 
npocTpaHCTBeHHo-pasHeceHHbix waHanoB. 

npneMHMK noMCKa 1 5 ocyinecTBTweT noncK vi 
BpeMeHHyio cnHxpoHnaannio isuKAoro va N 
nepeflaHHbix nunoT-curHaJioB. 

OopMMpoBarenb nocneflOBarenbHoro naKera 
BeKTopoB KoppejinnMM 17 paaSMBaeT 
nocneAOBaTenbHocTb BeicropoB KoppenntiMn ^a 
BbKone 6noKa 13 na nocneAOBarejibHbie 
naKeTbi no N Beicropoa Koppennniw. 

<J)opMMpoBaTesnb 
nocn^oBarenbHo-napannenbHcxD naKeia 

KO3CjK|)limieHT0B KoppeJW4mi 18. B KOTOpOM 

yMHWKaioT nonapHo i«a)KAbit1 aeicrop Koppennqnn 



nocneAPBarenbHoro naKera sexropoB 
KoppenniAMM Ha BennHUHbi, 
KOMnneKCHO-conpnweHHbie BeKropaw 
nMnoT-CMmanoB, m eepyr peanbnyio nacTb 
icaworo npovi3BeA9HMa, oepaayn raraiM 
oCpasoM nocneAOBarejibHO-napannenbHbiH 
naKer Ko3(t)(t)MuneHroB Koppennuym. 

Bjiok nepecranoBKM KoacWuMnehroB 
KoppennmiM 20 ocymecrBJwer nepecranoBicy b 
napannejibHbix tpynnax 
nocneAOBarenbHo-napannanhHoro naKera 
KoactxtJkmneHroB Koppe/iHivw, oCpaTHyio 
nepecranoBKe ABOUHHbix onMBonoB 
MHtJjopManMOHHoro 

nocneAOBarejibHo-napanjiejibHCXo naKera na 
nepep^nui/sl^ cropoHe. 

KDopMMpoBareiib 
nocneflOBarenbHo-napajinenbHoro naKera 

ABOMHHblX CMMBOnOB OpTOrOHailbHblX KOAOB 21 

ctopMnpyei nocjiqfloBaTenbHo-napannenhHbiB 
naKer ABOn^HbK ommbojiob oproroHanbHbix 
KPAOB, coorBercTByioiMMit 
nooneAOBarejibHo-napaiuieJibHOMy naKery 

ABOMMHblX CMMBOnOB OprOTOHanbHblX KOAOB Ha 

nepenaiouiefl cropone. 

B 6jioKe KoppennuMM 22 Bbwucnflwr 
Koppennnmo nocneflOBarenbHbix rpynn 
nocne«pBarenbHo-napa;inenbnoro naKera 
KOdcMsMLineHroB Koppe;ifl4MM c 
nocneAoeare/ibHbiMM rpynnaMn 
nocneflOBarenbHo-napannanbHoro naKera 
ABOM'HHbix CMMBonoB oproroHajibHbK KOAOB, 
oCpaayfl napa/inenbHwa naKer m3 N mjhwix 
peiueHMfl, coorBercrBymmux N ABOMHHbiM 
CMMBonaM napajinenbHoro MHctxspMaMHOHHoro 
naKera na nepe^aKsiuefl cropoHe. 

BnoK napanne/ibHo-nooneAOBarenbHoro 
npeoSpasoBaHUfl 23 ocymecranjier 
napanne/ibHO-nooneAOBarenbHoe 

r npeoepaaoBaHne Mnrevix peiueHMfl 
napamienbHoro naKera, c}»pMvipyer 
nocneflOBarenbHHil nawer Msnm peiueHMtl, 
KoropbiH Mononbsyior Ann npuHflrun peujeHun 
06 MCXQAHOM nooneAPBarejibHOM 
MHctx3pMa4MOHHOM naKere na nepeaaioiMefl 

> cropone. 

(t>yHK^kK}HanbHo enom 17, 18. 20. 22 m 23 
McoKHo peannsoBarb. HanpMMep. na mmkpo3BM. 

BnoK npMHnrun peiueHUJi 24 Ha ocHOBaHnn 
nonyiieHHoro nooneAOBarenbHoro naxera 
MnrxMX peiueHMtf npuHViMaer peujeHne 06 

^ MCXQAHOM nocneAOBarenbHOM 

HHCtwpMamiOHHOM naKere na nepeAawined 
cropone. 

Ha 43nr. 6, 7, 8 npuBeflCHbi peay/ibrarw 
cpaBHeHMH anropMrwoB oproroHanbHoR 
, pasHeceHHof^ nepeAanvi nporornna v\ 
saHBHsieMoro rexHMHecKoro peiueHna, 
nonyneNHbie nyrew KOMnbiorepHoro 
MOAennposaHnn. 

Ha (pm. 6 npuBCAeHbi KpuBue BuroBoS^ 
BeponrHOCTM 01UM6KV1 nepeA AeKOAepoM 
5 BMrep6M, tab A - a/iropurM oprorona/ibHofl 
pasHeceHHoR nepeAann (nporomn [2]), B - 
anropurM oproroHanbHod paaneceHHoB 
nepefl3Hn no aaaBnaewoMy cnocoOy. 

Peaynbrarbi cpaBHeHna anropurwoB 
aananfleMoro cnocoSa n nporornna npHseflPHbi 
0 npn McnonbWBaHMM mx b npjiMOM Kanane 
ooroBoB CMcreMbi paAnocBfisM c kqapbwm 
paaAeneHHeiM KananoB no craHAapry ls-85 [5. 
CraHAapT coBMecrMMOc™ noABM«HoB m 
easoBon craniivifi Ann AByxpextuMHbix ooroBbix 
ujMpoKononocHbix cucreM c pacampeHMeM 
TIArriA/IS-SB^. nray 1995. 
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Telecommunications Industry Association] mm 
cnepymuiyK napauerpoB cvicreMbi: ppe aHTSHMbi 
Ha OaaoBod craHMMM, cKopocTb nepeASHu 
MHcfiopMaMMM 9600 k6/c, KaHan c Oe;ibiM myivipM 
ki nnocKviMki psjieeBcniMki aaui^paHMFiMM c 
MacTOTod 77 fu,. | 

AHOnna KpuBbix na cfjur. 6 noKasbiBaer, mto 
npM paaHeceHHof^ nepeiqa^e ^^epes ^Be aHTeHHbi 
aaflBnsieMbin cnoco6 kiueer jiymuMe 
xapaKrepucTviKM no cpaBHeHnio c npoTOTunoM 

BepOSlTHOCTb OHJHOkH 10% HBTJieTCfl 

pa6oMkiM ypoBHeM BeponTHOCTvi oiiJki6i»i op 
asmpiepa Bynep&n aHanMSkipyeMoCi CMcrejiibi 
CBflSM. Pf\s\ yKasaHHoft BeponrHocTM oiuMeiai 
BbiMrpbiuJ saflBJisieMoro cnocoGa no cpaBHSHihio 
c npoTOTkinoM cocraBjineT npMMepHo 2 p,B. 

Ha <pvr. 7 npMBeimHbi KpMBue BepoflTHOcpi 
ct>peCiMOBOfl oujhGkh cpasHkiBaeMUx 
anropMTMOB pasHeceHHoff nep^HM-npMeMa. 

Ms 4)Mr. 7 BMAHO, ^TO sananneubiCI cnoopS 
no cpaBHeHHio c npoTQTtinoM oSiiaaaeT 
jiymuMMM xapaKrepMCTMKaMii. A"" paeoMefo 

ypoBHfl CfipedMOBOn BepOflTHOCTM oujueKM 11% 

BbiMrpuiiJ saflBnneMoro cnoco6a no cpaBHeHHio 
c npoTOTVinoM paseH npHuepHo 3 nB. 

Ha 4)Mr. 8 npMBQoeHbi KpMBbie CMToaofl 
BeposTTHocTM oujiieiai nocne p/emaBpa BMTsppM 
cpaBHHBaeMbix anropHTMOB pasHeooHHoH 
nepe/iaHii-npMeMa. 

M3 cfur. 8 BHAHO, MTO sasiBnneMbiCi cnoopC 
no cpaBHeHMK) c npoTornnoM raioKe oCnaflaer 
nynujuMM xapaicrepMCTMKaMM. Ana paeonero 
ypoBHn BeposiTHOcTM 6MTOBon ouj^eKM nocAe 
AeKOflepa BurepCn 0,1% BbinrpiLiuj 
sasiBJisieMoro cnoco6a no cpaBHeHMK) c 
npoTOTvinoM npeebiujaer 2 aB. 

3 pesyjibTare npoBefleHHoro cpaBHeniliH 
sananfleMoro cnoco6a opTonoHanbHoB I 
pasHeceHHoi^ nepeAaMM-np^eua cMmana b 
coTOBOi^ cviCTeue paAViocBn3M c koaobbm 
pa3flejieHMeM KananoB c npoTornnoM m flpyiVMH 
tisBecTHbiMvi rexHvi^ecKviMvi psuienvrnm mo>kho 
CAsnaTb BbiBOA o TOM, HTO sa^BTi^ieMbii^ cnoco6 
oBnafl^er cymecTBeHHWM npeMMyinecTBOM, jraK 
KaK nosBonneT oAHoapeMeHHO bo Bpewesin 
nepeAaib nepea Boe 

npocTpaHCTBeHHo-pasHec^bie KaHajibi | 
nepeAa^H qamh m tot hqs HHctnpMaifHOHHbifl 

nOTOK ABOMHHbK CMMBOnOB. DpH 3T0M 

MH4)opMaitMOHHbie noTOKVi, nepefliaHHue ^eipes 
pasHbie npocTpaHCTBeHHo-pasHeceHHue 
KaHajiu, npM npMewe He coaA^ioT noMOC /pyr 
Apyry, HecMorpfl Ha to, mto flnn nepeAasM 

MHCflOpMaqMH B KaSKflOM 

npocTpaHCTBeHHo-pasHeceHHOM Kanane 
Mcno;ib3yeTcfl oamh m tot )Ke paciunpsiKiinikR 
opToroHanbHwR koa. B peaynbTaTe, awkb, Kopa 
M3-3a aaMnpaHMfl CMman nponaAaeT bo Bcex 
npocTpaHCTBBHHo-paaHeceHHbix raiHanax, topOue 
OAHoro, He nponcsxoAMT noTepw HHCpopMaiiMn, 
nocKOTbKy Hepea Ka^dwPi 

npocTpaHCTBeHHo-pa3HeceHHbiJ( Kanan f 
MHcfxjpMaqnoHHbifl noTOK nepeflaercn 
nonHocTbK). PaaneceHHoe oe-beflUHeiine 
MHctiopMaUMOHHoro noTOKa, nepeAaHHoro 4epe3 
npocTpaHCTBeHHO-paaHeceHHbie Kawanbi | c 
HesaskiCMMbiMvi saMHpaHvinMM, noaBonneT TabiM 

oepaSOM 3Ha4MTejlbHO yMeHbmHTb BepOHTHOCTb 

0UJM6K1.1 npn npneMe MHctxjpMauMn oes 
yBennMeHMfl oTHoaieniw CMman/ujyM na Bxcpe 
npneMHMKa. nonyieHHbin BbiMrpbiiu [ b 
noMaxoyCToClHMBOCTM npMBOAMT K yBenMHe^l^K) 
eMKocTM cMCTeubi cansM. 

SaflBJineMoe TexHM^ecKoe peujeHMe, nocne 
nqn^HM sanBui Ha MsoSpeTeHMe b <t>eiQepanbHbii;i 



MHCTHT/T npOMblUJJieHHOR C06CTBeHH0CTM 

PoccMM. eyABT npeAno)KeHo EBponeRcKOMy 
l/|HCTMTyTy CTaHAapTMsaMMM b Ka'^ecTBe 
nprnromsHvm k npoeioy cramtapTa UIVITS. 

(PopMyna kiaoGpeTeHkm: 

Cnocoe opToroHaxibHoH pasHeceHHoH 
nepefla^M-npHewa cumana b cotoboM cucTewe 
cBfl3H c KOAOBbiM pa3A@neHMeM KananoB, 
3aKn»4aioiiiMMcsi b tom, hto Ha nepeflaiomeH 
CTopone KajKHPwy MH4)opMa^MOHHoMy noToicy 
AB0M4Hba CMMBonoB KaJKAOTO nonbsoBaTensi 
HasHanaioT paciDMpnioiiiMR opToroHanbHbiil koa, 
4x>pMMpyioT N npocTpaHCTBeHHo-pasHeceHHbix 
KaHanoB nepeAa^n, cJjopMMpywT nunoT-curHar 
Ann KaxAoro npocTpaHCTBeHHO-pa3HeceHHoro 
Kanana nepeaa^n, npuneM see nMnoT-onmanbi m 
pacujHpfliou^Mecfl KOAbi nonbsosaTeneCI 
flBn;iioTCfl BsaMMHO opToronanbHUMM, Ha 
npneMHoR cTopone ocymeoTBnnioT npneM m 
A^MOAy-nsiLiMio nepeAaHHbix ckirnajioB, 
cjjopMnpyn BXQflHoH cMrnaji, cJxjpMMpyioT 
nkinoT-ckirHanbi v\ pacLUkipnioLi^iiMcn koa Ann 

KaJKAOTO MH450PMaL4M0HH0r0 nOTOKa AB0M4HblX 

CMMB0J1OB flaHHoro nonbsOBaTenfl Ha npHewHoH 
CTopone ananoTHHHO Towy, xaK 9to BbinofiHeno 
Ha nepeAawmefl CTopone, ocyiMecTsnaioT noncK 
M cHHxpoHmaitMK) KaiKaioro m3 N nepsA^HHbix 
nHjioT-wimanoB, onpeflennn TaKviM oSpasoM N 
npMHSiTbix BBKropoB nMnoT-CMmanoB, 
BUHMcnnioT Koppenni4iiio bxqahoto ciimana c 



MHTepaanax annTenbHocTM ABOUHHoro CMMBOjia 
npuHMMaeMoro HH4)opMai4MOHHoro noTOKa, 
oCpaayn nccnpAOBaTenbHocTb BeKTopoB 
KoppenuMMM, OTJiMHawLUMPICfl Tew, hto Ha 
nepeiAaKxi^ cTopoHe Ka>Knbil^ 

l1H4)0pMai4M0HHblH nOTOK ABOHHHblX CVIMBOnoB 

pa36MBaKJT Ha nocneAOBaTe/ibHbie 
HH4)opMai4MOHHbie naKeTbi no N 
nocneAoaaTenbHO paonono)KeHHbix ABonHHbix 
CMMBonoB B Ka>KAOM, ocyiMecTBjiflioT 
nocneAOBaTe;ibHO-napannenbHoe 
npeoCpasoBaHMe ABokWHWX cmmbo/iob b najKfloM 
nocneAOBaTenbHOM MHCfJopMaiAnoHHOM naKeTe, 
o6pa3yfl MHCfjopMaLiKioHHbiC) napaiuieribHbii^ 

naKOT MS N ABOMHHHX CMWIBOnOB, nOBTOpflKJT 

^1H(})opMa^MOHHbl^^ napannenbHbiil naKeT N pa3, 
oepa3yn, TamM o6pa30M, MHc{)opMaiti<ioHHbii? 
nocnaAPBaTenbHO-napannenbHbiB naiceT. 
KOTopbin CQAiepmiT N napannenbHbix m N 
nocneAPBaTenbHbK rpynn ABonHHbix onMBonoB 
Ha MHTepaane AnMTenbHocTM 

nocneflOBaTenbHoro HHCtupMaiAMOHHoro naKeTa, 
Ann xaxwR nocneAOBaTenbHo(4 rpynnu 
iiH<t>opMai#ioHHoro 



CfXjpMMpyiOT 
OpTOrOHanbHblCI KQA M3 N ABOklHHblX CMMBOnOB, 

oepaayn. TaKViM oGpaaoM. 
nocneAPBaTenbHO-napafuienbHbin naKeT 

ABOHMHblX CMMBOnOB OpTOrOHaTbHblX KOAOB, 

KoTopbitl coAepjKHT N napajTJie/ibHbix m N 
nooneAOBaTe/ibHbix rpynn ABOnHHbix cuMBonoB 
opToronarbHbix koaob, ocymecTB/inioT 
nepecTanoBKy abomhhwx cuMBonoB b 
napajuienbHbix rpynnax viHc})opMai^vioHHoro 
nocneAOBaTenbHO-napajinenbHoro naKeTa tbk, 

HT06bl ABOMHHbie CUMBOJlbl KSOKflpf^ 

nocneAOBaTenbHoR rpynnbi ne noBTopRnncb, 
ocyiiiecTBnHWT nepecTaHOBKy ABOUHHbix 
cuMBonoB B nocjieAOBaTe/ibHO-napannenbHOM 
naKere ABOMHHbix cmmbo/iob opToronanbHbix 

KDlAQB, TaKyiO ;Ke, KaK M B MH4)OpMai4l<10HHOM 

nocn^oBaTenbHo-napan/ienbHOM naxeTe 
ABOMMHblX CMMBOnOB, cyMMi^pyioT HO MCflynio 2 
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KSOWi^ ABOMMHblR CMUBOJI MHC^OpUaMHOHHOro 

nocjiesnoBarenhHo-napanjienbHoro naKera 

ABOVIHHblX CVIMBOnOB C CCKSTBeTCTByiOl^VIM OMy 
ABOMHHbIM CMMBOJIOM 

nocn^oBaTenbHo-napannenbHoro naKeia 

ABOMHHblX 0MMB0J1OB opTOrOHanbHblX KCJAOB, 

o6pa3yfl, TaKMM 06pa3OM, 

nocnefloBaTe/ibHo-napannenbHbiil naKer 

flBOMMHblX KOflUpOBaHHblX 

ocyi^ecrannKiT pacujtipeHne 

KOfltipOBaHHblX CMMB0J10B 

nocnesBoearenbHo-napajuienbHoro naxera 
nyreM cyuMVipoBaHMn no wof^nn 2 KEUKHpro 
ABOMHHOro KpoMpoBaHHoro CMMBOna c 
oproroHanbHbiM koaom, HasHaMeHHUM 
MH^opMai^vioHHOMy noToiy nonbsoBarenfl, 
oepasyn, raniM oepaaoM, kiHC^pMai^tiOHHutf 



paCUlHpeHHbK ABOMHHbOC 

nunoT-curHan /vm 
npocTpaHCTBGHHo-paaHeceHHoro lOHana 
nepenaHM 4>opMMpyioT c nepMonoM noeTopeHHfl, 
K(>arrHbiM pnvnenbHocm naKera /iBOMHHbtx 



nocneooBaTe/ibHoPi rpynne paciuMpeHHux 

ABOMHHbK CklMBOnOB MHCtJOpMaMMOHHOrO 

nocneHOBaTenbHo-napan;ienbHoro naKera caotl 
npocrpaHcrBeHHo-pasHeceHHbiCt KaHar, 
MonyjiMpyror m nepeaarar wepea N 
npoorpaHCTBeHHo-paaHeceHHbix KaHaroB 
nepeflSNM OAHOBpeMeHHo bo speMeHt^ 
nocneAQBarejibHbie rpynnbi pacuuMpeHHbix 

ABOMHHbDC CMUBOHOB KajKAOTO 

^1HCf»pMa^^lOHHoro noroKa Ka)Knoro 
1 cxxjrBercrByioiUMe 
Ha npneMHotl cropoHe 
nocneARBarenbHocrb seKropoB xoppenni^tiM 
pasCMBaiOT Ha nocnenoBarenbHue naKeru no N 
BBKropoB KoppenflifMM. yMHO>Kaior kbokpiM 



BeKTop Koppenfli4MM Ha sennHUHbi, 
KOMnneKCHO-conpfl)KeHHbie npMHuibiM aeKTopaM 
nnJiOT-CMmanoB, m 6epyr peajibnyio Macib 
KiOKRoro npoMSBefleHMfl, oBpaayfi, laKHM 
oCpasoM. nocnewoBaienhHo-napanjienbHbii^ 
naKer KO300iiniieHroB mppemtuywi, 
ocyu^ecrBnnKjr nepecraHOBi^ b napajinenbHbix 
rpynnax nocneflOBarenbHO-napannenbHoro 
naxera KO3c}x})vmMeHr0B KoppennMHn. oCparHyio 
nepecraHOBxe ABOMHHbK CMMBonoB 
iiH(t>opMa[^oHHoro 

nocneAOBarenbHo-fiaparuiejibHoro naKera na 
nepefl3iomefl cropone, ctJopMnpywr 
nocneiflOBarenbHo-fiapanneJibHwfl naKer 

ABOMHHblX CMMBCtnOB OprOTOHanbHblX KOAOB, 

cooTBerCTByioiuMB 

nocneAPBarenbHo-naparvienbHOMy naxeiy 

CMMBOnOB OproroHaXIbHbK XQAOB Ha 

nep^K)qett cropone m coAepiKau^MR N 
nocneAoaarenbHboc m N naparuienbHbix rpynn 

ABOVIMHblX CMMBOJIOB OpTOTOHanbHbK KOflOB. 

BbiHMcnnior KoppennuMio nocji^aarenbHbix 
rpynn nocneAOBaTexibHo-napanjienbHoro naKera 
KC^c^ictiMUHeHroB KoppenflMHM c 
nocneAOBarenbHbiMM rpynnaMM 
nocn^oBarenbHo-napanrenbHoro naKera 
cviMBonoB oproroHanbHbDC koaob, oQpasyn 
napannenbHbiR naser us N MarKnx peiuenuR, 
coorBercTByioiUMX N abommhum cuMBonaM 
naparnenbHoro MHC^iopMaL^MOHHoro naKera Ha 
nepefl3K3inefl cropone, ocymecrannmr 
napannenbHo-nooneAOBarenbHoe 
npeo6pa30BaHMe msvmK peiueHkiCt 
napajinerbHoro naKera, c^opMnpyn 
nocneAosarenbHbiR naKer msvkvk peujenuR, 
KOTopui^ vicnonbsyior Ann npHH^rvm peiueHkin 
06 MCXQflHOM nocneiooBarenbHOM 
HH^opMauMOHHOM naKSTe Ha nepeAawu^eCi 
CTopone. 



so 





HiKii'iP.i M«C„P,i bJ'CnP, bZ'Cj,?, 



bloC,, i b4eC« i b3eCjj ! h2eC„ ; 
haeC,,! bleCuj b*«C«,! iatC^ -y 
aaC,!l b2tCa\ bl»Coi b«CH«i 
b4 ocJb3«Qn j l*^^! I>1*C|<[ 
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